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 ABSTRACT 
 
OBJECTIVE: The objective of this selective EBM review is to determine whether or not 
neonatal massage leads to reduced stress behavior in medically stable preterm infants in the 
NICU 
 
STUDY DESIGN: Review of three English language primary studies published in 1996, 2005 
and 2007. 
 
DATA SOURCES: Three randomized control trials comparing stress behavior in preterm 
infants receiving massage to a control group that did not receive massage were found using 
PubMed and Medline databases 
 
OUTCOMES MEASURED:  Researcher recorded stress behavior as behavioral distress 
activity and motor activity via direct observations and a time sampling method. Motor activities 
were coded as single limb, multiple limbs, gross body movements, head turns, and startles. 
Behavioral distress activity included mouthing/ yawning movements, facial grimaces, and 
clenched fists.  
 
RESULTS:  All three studies showed some statically significant data between experimental and 
control groups.  Hernandez-Reif et al showed statistically significant decrease in both motor 
activity and behavioral distress in the experimental group. Lee et al showed inconclusive 
evidence with no statistical difference between control and experimental groups for behavioral 
distress, and a significant increase in motor activity. Harrison et al was also inconclusive 
showing no significant difference in motor activity or behavioral distress between the first and 
last day of intervention, but did show a statically significant decrease in both motor activity and 
behavioral distress during the massage as compared to baseline or post-massage.  
 
CONCLUSIONS:  Although additional studies on larger samples and over extended periods of 
time are necessary, the findings of these three RCTs were inconclusive but suggest that there 
may be some benefit, but no harm in neonatal massage.  All three studies showed some statically 
significant data between experimental and control groups which supports the hypothesis that 
neonatal massage reduced stress behavior in preterm infants in the NICU. 
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INTRODUCTION: 
Preterm birth is a complex condition caused by genetic, biological, and environmental 
risk factors, which potentially contributes to neonatal complications and neurodevelopmental 
abnormalities1. It is a very common occurrence; in fact 1 of every 8 infants in the US is born 
before 37 weeks gestation3. The average length of NICU stay is about 20 days depending on 
gestational age at birth and comorbid conditions leading to a healthcare cost of more than $26 
billion annually in the US3.  
Neonatal stress control is a poorly understood area of medicine due to the lack of 
subjective data and the medical fragility of patients preventing many studies1. In the neonatal 
intensive care unit pain is often under recognized and undertreated due to various factors 
including insufficient pain management techniques5. It is known that pain management is not 
only important because of ethical expectations but also because repeated painful exposures can 
have negative consequences including altered pain sensitivity and permanent neuroanatomic and 
behavioral abnormalities2. Neonatal pain can be controlled via medications such as morphine or 
by non-pharmacological methods such as the use of oral sucrose/glucose, breastfeeding, 
nonnutritive sucking, skin-to-skin contact, positioning and swaddling2.  
It has long been the standard of care to have minimal handling and stimulation of preterm 
infants in the NICU because it was thought that the additional stimuli could lead to adverse 
physiological reactions5. However, recently researchers have reported that massage therapy has 
led to increased weight gain, improved developmental scores, and earlier discharge from the 
hospital5. Massage therapy can be a cost effective method because it’s easily taught, even to 
parents, and has potential to improve patient outcomes and reduce the potential harmful effects 
from prolonged pain4.     
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OBJECTIVE:  
The objective of this selective EBM review is to determine whether or not neonatal 
massage leads to reduced stress behavior in medically stable preterm infants in the NICU. 
METHODS:  
Randomized control studies were selected based on those that included a population of 
medically stable premature infants in the NICU. Articles comparing daily massage therapy 
intervention to a control group were considered. The outcome measured was stress behavior, 
broken down into behavioral distress defined as mouthing/ yawning movements, facial grimaces, 
and clenched fists and motor activity defined as single limb, multiple limbs, gross body 
movements, head turns, and startles. In all three articles, researchers recorded behavioral distress 
and motor activity via direct observations and a time sampling method. Under these criteria, 
three randomized controlled studies were identified and included in this review.  
A detailed search via PubMed and Medline using the key words neonatal, stress behavior, 
and massage were used to find relevant articles. All of the studies found and used in this review 
were published in peer-reviewed journals and written in English. They were chosen because they 
were relevant and focused on an outcome important to the patient (POEMs). The included 
studies were RCTs that were published after 1996. The inclusion criteria for study selection were 
randomized and controlled trials that specifically measured stress behavior. The exclusion 
criteria were articles published before 1996, articles that did not specifically measure stress 
behavior in an objective way, and those with populations of term infants or those medically 
unstable. Table 1 describes demographics of each study. All three articles recorded results with 
F-score and p values.  
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Table 1 - Demographics & Characteristics of included studies 
Study Type #Pts Inclusion Criteria Exclusion Criteria Interventions 
Hernandez-
Reif4, 2007  
RCT 32 -Gestational age between 
28 and 32 weeks 
-Birth weight between 
800 and 1400 grams 
-NICU hospitalization 
between 15 and 60 days 
-Genetic abnormalities, 
congenital heart 
malformations or CNS 
dysfunction 
-HIV infection 
-Maternal history of 
alcohol or illicit drug 
exposure, syphilis or 
Hep B 
-Infant surgery  
Three 15 
minute 
massages 
daily for 5 
days 
Lee5, 2005 RCT 26 -Born less than 36 weeks 
gestation 
-Birth weight less than 
2000 grams 
 
-Major congenital 
abnormalities 
-Sepsis 
-Surgery 
-On medications with 
CNS effects 
-Seizures 
-Persistent mechanical 
ventilation  
Two 15 
minute 
massages 
daily for 10 
days 
Harrison6, 
1996 
RCT 30 - Gestational age 
between 26 and 32 
weeks at birth 
-Congenital anomalies 
-Surgery 
-Receiving 
pancuronium bromide  
-Medical orders 
contraindicating 
massage 
-Maternal history of 
alcohol or illicit drug 
exposure  
15 minute 
massage daily 
for 5 days  
 
 
OUTCOMES MEASURED: 
The outcomes measured were patient oriented evidence that matters (POEMs). To help 
measure the outcomes several data collection methods were used. In the study by Hernandez-
Reif et al, researcher blinded to group assignments trained to .90 criterion for interobserver 
reliability recorded behavioral distress (defined as crying, grimacing, yawning, sneezing, jerky 
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arm or leg movements, startles and finger flaring) and motor activity (defined as movements of 
limbs, torso or gross body movements of any kind) for 15 minutes on the first and last day of the 
study. Recording was done via keystrokes operated by researcher on computer program. 
Lee et al and Harrison et al used direct observations by a timesampling method with 15-
second observations followed by 15-second recordings during 10 minutes. Motor activities were 
coded as single limb, multiple limbs, gross body movements, head turns, and startles. Behavioral 
distress included mouthing/ yawning movements, facial grimaces, and clenched fists.  
RESULTS: 
 
All three of the RCTs compared neonatal massage with control groups that received no 
massage intervention. The interventions and study duration varied slightly from only one 15 
minute session per day for 5 days in the study by Harrison et al, to two sessions per day for 10 
days in the study by Lee at al and three sessions per day for 5 days in the study by Hernandez-
Reif et al. Each study had similar inclusion and exclusion criteria (see Table 1). 
 All of the studies maintained a level of safety by providing certified infant massage 
therapists to properly administer the massage and monitor patients during session. The massage 
was immediately discontinued if the infant demonstrated signs of physiological distress (heart 
rate less than 100 or greater than 200 beats per minute for 12 seconds or more, or arterial oxygen 
saturation levels less than 90% for longer than 30 seconds) however none of the three studies had 
an instance where this occurred.  
Note that the data from all three randomized controlled studies included in this review 
contained continuous data that could not be converted to dichotomous data. Therefore, the 
analysis of risk reduction (RRR), absolute risk reduction (ARR), and number needed to treat  
(NNT) could not be calculated. 
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Table 2.  Summary of outcomes when treated with massage therapy vs. comparison groups 
not receiving massage therapy. 
Study Measurement Type 
Treatment 
Group First Day Last Day P-value 
Hernandez-
Reif4, 2007 
 
Behavioral 
Distress 
Control M=7.2 SD= 4.2 
M=7.8 
SD= 3.8 p < .05* 
 Experimental M=8.1 SD= 3.5 
M= 5.9 
SD= 2.8 
Motor 
Activity 
Control M=24.3 SD= 15.9 
M=24.3 
SD= 11.0 p < .05* 
Experimental M=33.8 SD= 13.7 
M=21.7 
SD= 11.0 
Lee5, 2005 
 
Behavioral 
Distress 
Control M=11.87 SD= 11.96 
M=10.83 
SD= 9.85 p = .131 
Experimental M=17.50 SD= 15.95 
M=15.00 
SD= 15.29 
Motor 
Activity 
Control M=33.12 SD= 28.46 
M=33.33 
SD= 27.76 p = .004* 
Experimental M=42.88 SD= 30.07 
M= 56.53 
SD= 40.46 
Harrison6, 
1996 
Behavioral 
Distress 
Control M=62.1 SD= 27.9 
M=66.3 
SD= 25.1 p = .42 
Experimental M=68.9 SD= 27.9 
M=62.5 
SD= 33.0 
Motor 
Activity 
Control M= 70.0 SD= 28.9 
M=84.9 
SD= 33.7 p = .60 
Experimental M=78.3 SD= 24.6 
M= 84.9 
SD= 38.2 
* Significant difference (p < .05) within massage group from first to last day of intervention 
 
 In the study by Hernandez-Reif et al, infants meeting the inclusion/exclusion criteria (see 
Table 1) were randomly assigned to the control group receiving standard NICU care but no 
massage, or the experimental group receiving standard NICU care and three 15-minute massages 
daily at 9 am, 11 am and 1 pm for 5 consecutive days. 32 infants participated (control group 
n=16, experimental group n=16). All infants received their massages in a prone position, 
applying moderate pressure stroking to the head, shoulders, back, legs and arms for 5 minutes. 
Then kinesthetic stimulation consisting of flexing and extending the limbs in a supine position 
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for the next 5 minutes, then returning the infant to the prone position and repeating the moderate 
pressure massage stroking sequence for the last 5 minutes.  
The behavioral distress data collected in Hernandez-Reif et al was analyzed using a group 
(massage, control) by time (first, last day) repeated measures ANOVA. The analysis showed a 
significant group by time interaction effect (F (1, 29) = 4.81, p < .05) suggesting a reduction in 
duration of stress behaviors from the first to the last day of the study for the massage group (see 
Table 2). The activity data was also analyzed as above revealing a significant group by time 
interaction effect (F (1, 3) = 6.11, p < .05) as well, suggesting a reduction in activity level for the 
massage group from the first to last day of the study (see Table 2).   
The study by Lee et al also randomly assigned infants meeting the inclusion/exclusion 
criteria (see Table 1) to the control group receiving standard NICU care but no massage, or the 
experimental group receiving standard NICU care and two 15-minute massages daily for 10 
consecutive days. 26 infants participated (control group n=13, experimental group n=13). The 
massages were given when the infant’s eyes were opens and approximately 1 hour after the 
morning and afternoon feedings, and always began at the end of a sleep cycle. The massage 
protocol was the same as in Hernandez-Reif et al with 5 minutes of tactile stimulation, followed 
by 5 minutes of kinesthetic stimulation and 5 minutes of tactile stimulation.  
Lee et al included multiple outcomes in the study, but for the purpose of this review the 
outcomes measured were limited to motor activity and behavioral distress. There were 
significant effects of infant massage on motor activity (F (1, 470) =8.57, p =.0 04) between the 
experimental and control group (see Table 2) indicating that there was greater mean percentages 
of motor activity in the experimental group than the control group. There was no group 
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difference in the total behavioral distress score (see Table 2) indicating that the massage had no 
significant effect on reducing behavioral distress in the experimental group vs. control group.    
In the study by Harrison et al, infants meeting the inclusion/exclusion criteria (see Table 
1) were randomly assigned to the control group receiving standard NICU care but no massage, or 
the experimental group receiving standard NICU care and one 15-minute massages daily 
between 9 am and 11 pm on days 7-12 of life. 30 infants participated (control group n=15, 
experimental group n=15). Massage was administered with the same protocol as Hernandez-Reif 
et al and Lee et al. On days 6-8 of life and again on the days 12-14 of life, each infant was 
observed for 30 minutes to assess baseline and post intervention activity levels and level of 
behavioral distress.  
Harrison et al also included multiple outcomes in the study, but for the purpose of this 
review the outcomes were limited to motor activity and behavioral distress. Based on the p-value 
>.05 there was no significant difference in motor activity or behavioral distress between the first 
and last day of treatment (Table 2). However, there was a significant difference (p < .05) in both 
motor activity and behavioral distress during the massage as compared to baseline or post-
massage (Table 3). This significance indicates that motor activity and behavioral distress were 
decreased during the actual massage intervention.  
Table 3. Results of MANOVA comparing motor activity and behavioral distress before, 
during, and after massage intervention in experimental group 
Measurement Type Baseline Massage Post-massage P-value 
Behavioral Distress M= 68.2 SD= 17.7 
M= 53.7 
SD= 19.7 
M= 68.5 
SD=19.5 p = .033* 
Motor Activity M=86.6 SD= 25.5 
M=63.9 
SD= 19.4 
M=80.2 
SD= 23.2 p = .003* 
* Significant difference (P < 0.05) during massage compared to baseline and post massage  
 
 
Werner. Neonatal massage and stress behavior 8 
 
DISCUSSION: 
The studies reviewed did show some support for the use of neonatal massage to reduce 
stress behavior, but there were limitations to all three. The sample size was small and study 
duration short in all studies reviewed. In order to have more conclusive data, further research 
with more participants and longer follow-up would need to be performed. 
 There were also many confounding variables not accounted for. For example there was 
no regulations on contact with the infant when not being massaged as part of the intervention, so 
if the infant was exposed to massage like touch from parents or other healthcare workers either 
as a comfort to the child or as part of a procedure this could affect the data. The timing of the 
observational period could also affect outcome. For example if infant has just experienced a 
painful procedure or was hungry they may be more active or demonstrate more behavioral 
distress regardless of the massage. Also things as minor as noise level in the room may alter the 
infant’s distress level leading to an inappropriate increase in distress level data not related to 
massage intervention.  
However, despite the lack of strong data supporting neonatal massage, none of the studies 
showed any harm. One of the benefits to neonatal massage is that there is no need for medical 
equipment or extensive education so the cost is very low. Because of the simplicity of the 
massage, parents could be trained to massage their infants during their hospital visits and 
continue after leaving the hospital. This would make the massage therapy even more cost- and 
time-effective. Besides the initial training of the nurses and the added time spent to teach parents 
the techniques, there is essentially no need for an increase in the budget to incorporate a neonatal 
massage protocol to the NICU. Insurance companies would also have no increase in costs.   
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CONCLUSION: 
Although additional studies on larger samples and over extended periods are necessary, 
the findings of these three RCT suggest that there may be some benefit, but no harm in neonatal 
massage.  All three studies showed some statically significant data between experimental and 
control groups which supports the hypothesis that neonatal massage reduced stress behavior in 
preterm infants in the NICU. 
Hernandez-Reif et al had the most supportive data for stress behavior reduction. The data 
showed statistically significant differences between groups that received massage therapy and 
the control groups for both motor activity and behavioral distress. The massaged preterm infants 
were less active and showed less behavioral distress from the first to the last day of intervention 
which suggests that over time massage therapy has a stress reducing effect.  
Lee et al showed inconclusive evidence. There was no statistical difference between 
control and experimental groups for behavioral distress indicating neither a positive or negative 
effect of the intervention. However, the motor activity was statistically different between groups. 
The experimental group had a greater mean percentage of motor activity than the control group. 
This finding is opposite to what the study by Hernandez-Reif et al found.  
Increased motor activity can be interpreted as either a positive or negative result of 
neonatal massage. Premature infants have a greater proportion active sleep than full-term infants 
do and as they grow older that amount of active sleep decreases. Due to that change over time, 
sleep-wake states throughout infancy have been shown to reflect brain maturation6. Because of 
this, increased motor activity, which is a related behavior to sleep-wake cycles, may be an 
important indicator to predict brain maturity6. However, increased motor activity post-massage 
can also be interpreted as an indication that the massage was stressful for the infant. Because of 
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these varied interpretations further research on whether the parameters used in this study to 
measure motor activity are useful indicators of stress.  
The data from Harrison et al also showed inconclusive evidence. There was no significant 
difference in motor activity or behavioral distress between the first and last day of intervention 
indicating that there was no benefit, nor harm to the massage. There are several explanations to 
why there was no difference between control and experimental groups. The first is the type of 
tactile stimulation provided in the study does not have any long-term effects on an infant’s stress 
level. Or, it’s possible that the length of the massage intervention used in this study (only 15 
minutes per day for five days) was too brief to result in any benefits.  
This study did however show a statically significant decrease in both motor activity and 
behavioral distress during the massage as compared to baseline or post-massage. This 
significance indicates that neonatal massage may not have a long term effect in reduction of 
stress behavior but may have a short term benefit for stress reduction during the actual 
intervention. This may be helpful in reducing the short term pain from procedures such as blood 
draws.   
So in conclusion the three RCTs reviewed had mixed results on the effectiveness of 
neonatal massage in stress reduction in medically stable preterm infants in the NICU. The cost 
effectiveness of neonatal massage makes it a strong candidate for neonatal pain control but 
because there is only some supportive evidence, further research needs to be done before a new 
NICU protocol will be put in place.   
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